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Abstract 
 
 Concussions are a common injury that can occur at almost any time. There are 
many different causes of these injuries, but athletic participation is one of the most 
common. There are many different ways in which sustaining multiple concussions can 
have an impact on your overall health and well being not only immediately after the 
injury, but also moving well into the future. Although these injuries cannot be completely 
prevented in athletics, there are steps that we can take that can help to limit the number of 
these injuries in athletics.   
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Chapter One – Introduction 
 
Recently, concussions have been an increasingly popular topic of research. In 
2002, Chronic Traumatic Encephalopathy (CTE) was introduced to the world by Dr. 
Bennett Omalu, and made headline news a few years later because of the number of NFL 
players reporting having symptoms of CTE (Abreu, Cromartie & Spradley, 2016). Since 
all of the media attention, medical professionals and researchers have been much more 
curious about brain injuries. Their curiosity has led to many different studies and has 
helped to produce a vast amount of information on this fascinating topic. It is within the 
confines of that information that lies the information needed to understand what 
concussions are, how they effect our health, and how to prevent them as best as possible. 
According to the Centers for Disease Control and Prevention (CDC), concussions 
have often been described as a mild form of traumatic brain injury, although there is 
nothing mild about concussions (CDC, 2015). Concussions may be caused by a bump, 
blow, or jolt to the head. They may also be caused by taking a hit to the body, which can 
lead to the brain moving rapidly back and fourth within the skull. The sudden movement 
of the brain caused by either a blow, bump, jolt, or hit to the body can cause the brain to 
bounce and twist within the skull, leading to chemical changes in the brain and also the 
potential of stretching and damaging brain cells (CDC, 2015).  
Concussions can occur at just about any time. Some of the most common causes 
of concussions are falls, traffic accidents, fights, and participation in athletics. For the 
purpose of this synthesis, the focus will be on concussions caused by participation in 
athletics. According to a study done by the NCAA on concussions during the 2009-10 
	 7	
through 2013-14 seasons, the most common sports that produced concussions in 
collegiate athletics were wrestling, men’s ice hockey, women’s ice hockey, football, and 
women’s soccer (Zuckerman, Kerr, Yengo-Khan, Wasserman, Covassin, & Solomon, 
2015). In a similar study focused on high school athletics, the most common sports to 
produce concussions were football, boy’s ice hockey, girl’s soccer, boy’s lacrosse, and 
girl’s lacrosse (Broglio, 2017).  
Coaches as well as athletes need to be able to recognize the signs and symptoms 
of concussions. According to the CDC, some signs one might observe in a concussed 
athlete could be that the athlete can’t recall events prior to or after the hit or fall, they 
appear dazed or stunned, they forget basic information, they move clumsily, they answer 
questions slowly, they lost consciousness, or they show mood, behavior, or personality 
changes (CDC, 2015). Some symptoms of concussions in athletes are headaches, nausea, 
balance issues or dizziness, double vision, sensitivity to light or noise, feeling sluggish, 
hazy, foggy, or groggy, confusion, concentration, or memory problems, and just not 
“feeling right,” or “feeling down” (CDC, 2015). If the concussion is severe enough, one 
might notice the concussed athlete has one pupil larger than the other, won’t wake up 
from losing consciousness, headaches that get worse and don’t go away, slurred speech, 
weakness, numbness or decreased coordination, repeated vomiting, convulsions or 
seizures, and unusual behavior, increased confusion, restlessness, or agitation (CDC, 
2015). In the case that any of these signs are present, it is important to take the athlete to 
a medical professional right away. 
The recovery process is extremely important when it comes to healing the brain. 
There is really no other way to treat a concussion other than rest. Physically, the athlete 
	 8	
needs to rest and not participate in their sport until medically cleared by their physician. 
They should also try to not participate in cognitive activities, as this may cause symptoms 
to become worse. When the athlete is feeling better and has been cleared by their doctor, 
it is important for them to return to play slowly. The athlete should always ease there way 
back in to their sport. The recovery process usually takes around 7 to 10 days, although it 
could be longer for young children and adolescents (McCroy et al., 2013). The reasoning 
behind wanting to return to play slowly and giving the brain the time it needs to heal is 
because of Second Impact Syndrome (SIS). According to the CDC, SIS occurs when an 
athlete has a second concussion within a short time frame of their previous concussion. 
SIS is a serious injury, as it causes rapid brain swelling, leading to coma or in some cases 
even death (CDC, 1997). For this reason, it is extremely important that athletes report 
when they think they have a concussion and wait as long as they need to recover. Another 
issue that athletes need to be aware of is post-concussive syndrome. Athletes who have a 
history of concussions are the most prone to enduring this syndrome. According to the 
CDC, post-concussive syndrome is when concussion symptoms tend to last longer than a 
week or two, and prolong for months or longer (2015). 
Statement of the Problem 
Concussions are a common, yet severe injury that can occur in multiple different 
sports. It is safe to assume that athletes participating in high school athletics or collegiate 
athletics have been participating in sport for a while, and could have had multiple 
concussions throughout their athletic careers. Sustaining multiple concussions throughout 
one’s career can really have an impact on their health later on in their journey through 
life. We have seen numerous professional athletes have their careers ended due to 
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sustaining too many concussions, and some have even ended up passing away due to 
health complications related to recurrent brain injury. It may not be possible to prevent 
concussions from occurring in athletics, but it is possible to limit the numbers. If coaches 
and athletes were more knowledgeable about concussions, if athletes were honest about 
reporting potential concussion, if rules were always enforced, and if equipment is 
improved, the amount of concussive injuries can be reduced. 
Purpose of the Study 
The purpose of this synthesis is two-fold. The first is to review the literature on 
the effects of recurrent concussions in high school and collegiate athletes, and second to 
discuss concussion prevention strategies.  
Operation Definitions 
The following are operational definitions for this synthesis: 
1. Concussion: Can be defined as a mild form of traumatic brain injury caused by 
a bump, blow or jolt of the head or a blow to the body that causes the brain 
to move back and fourth within the skull (CDC, 2015).  
2. Traumatic Brain Injury: Can be defined as a brain injury that causes a 
disruption to the normal function of the brain caused by a bump, blow, jolt 
or penetrating injury to the head (CDC, 2015). 
3. Chronic Traumatic Encephalopathy: Can be defined as progressive 
neurodegenerative disease that is caused by trauma to the brain (CDC, 
2015). 
4. Post-Concussive Syndrome: Can be defined as concussion symptoms that last 
up to three months or longer (CDC, 2015). 
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5. Second Impact Syndrome: when an athlete has a second concussion within a 
short time frame of their previous concussion. Can lead to coma or death 
(CDC, 1997). 
Assumptions 
 The following can be regarded as assumptions for this synthesis: 
 1. The literature review was exhaustive and comprehensive. 
 2. The participants in the studies reviewed were reflective of the population the 
study was trying to look at. 
3. The results reported in the studies reviewed were reflective of the population 
that the study was looking at. 
Delimitations 
This synthesis is delimited to: 
1. Concussions as opposed to TBI as a whole. 
2. Effects of recurrent concussions versus a single concussion. 
3. High school and collegiate athletes only. 
4. Male and female participants. 
5. All sports, not sport specific 
Limitations 
 Limitations of this synthesis are: 
 1. The available research on concussion prevention strategies. 
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Chapter Two - Methods 
 
 The purpose of this chapter is to review the methods used to find literature on the 
effects of recurrent concussions in collegiate and high school athletes, as well as ways to 
prevent these injuries from happening. The studies collected for the critical mass of this 
synthesis were identified using the EBSCO host database from the College at Brockport’s 
Drake Memorial Library. Within the EBSCO host database, searches were conducted 
using the SPORTDIscus database, the CINAHL database, and the MEDLINE with Full 
Text database. From these searches, a total number of 12 articles met the criteria for 
inclusion as part of the critical mass in this literature review. For an article to be selected 
to be in this literature review, they needed to meet a certain criteria. To start, the articles 
needed to be peer-reviewed articles. If an article has been peer reviewed, it will most 
likely be of higher quality and also be more scientifically valid. Second, the articles 
needed to have been published between the years of 2000 and 2017. This helped to 
ensure the most current and up to date information available. Some other basic 
information used as background information and or supplemental information came from 
the Centers for Disease Control and Prevention website, www.cdc.gov, as well as through 
additional searches using the same criteria as articles included within the critical mass, 
and from the list of references of other related articles.  
 Many different searches were done to compile the list of 12 articles to be used in 
this literature review. The first search used the phrase cumulative effects of concussions 
and high school athletes, and college athletes. Only one hit came from this search, but it 
was an article that made the selection process. Search two used the phrase concussion 
effects in college athletes. This search provided 32 hits and one article was pulled to be 
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used in this literature review. The third search used the phrase reducing concussions in 
athletics. This search provided 15 hits, and one article was pulled to be used in this 
literature review. Search four was conducted using the search terms concussion history 
and effects. This search provided 22 hits, with one articles from those 22 being pulled for 
use in this literature review. Search five used the phrase multiple concussions and effects 
on brain. This search provided 25 hits, and one article was selected to be used in this 
literature review. Search six used the phrase multiple concussions and college athletes. 
This search provided 25 total hits, and two articles were selected for this literature 
review.  Search seven used the phrase concussion prevention in sports. This landed 364 
hits to start. To narrow the selection, college was added to the search to make it say, 
concussion prevention in college sports. By changing the search, 364 hits turned to 99, 
and one article was pulled to be used in this literature review. Search eight used the 
phrase cumulative effects and concussions. This search yielded 16 hits, and two articles 
were able to be pulled for use in this literature review. Search nine used the phrase 
NCAA concussion rates. This search provided 21 hits and one article was selected for use 
in this synthesis. The tenth search used the phrase referee and illegal activity. This 
provided only two hits, and one of the two articles was selected to be used in this 
synthesis.  
 Two other searches were conducted to find articles to be used for this synthesis, 
but not to be included within the critical mass of articles. The first search used one term, 
and it was the name Omalu. This provided three hits, and one of the three articles was 
chosen to be used in this synthesis. The second search used the terms CTE effects, which 
provided 9 hits and one article was selected for use in this synthesis. One last article that 
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was used in this synthesis but not included within the critical mass of articles came from 
the reference list of another article that is also not a part of the critical mass.  
 There were specific criteria that needed to be met in order for an article to be 
selected as part of the critical mass for this literature review. First, the article needed to be 
a peer-reviewed article. This helps to prove that the article is of good quality and it also 
helps prove the article’s validity. The second criteria that needed to be met was that the 
articles needed to be published between the years 2000 and 2017. This ensured that the 
articles used in this synthesis provided the most current and up to date information 
available. The third criteria that needed to be met was that articles needed to be found 
using the online databases through the College at Brockport’s Drake Memorial Library. 
This is important because this is where most of your scholarly articles are located, and 
scholarly articles usually hold more validity and reliability than other articles. 
 Other background information about concussions came from the Centers for 
Disease Control and Prevention website. With this being a government run webpage, it is 
safe to assume that the information provided is kept accurate and up to date. Background 
information was also found using the online databases through the College at Brockport’s 
Drake Memorial Library. These articles were searched using the same criteria as articles 
included within the critical mass just to keep things consistent. Another article used but 
not included in the critical mass was taken from the reference list of an another article not 
included within the critical mass. 
 After completing 10 different searches and reading through hundreds of potential 
articles, a total of 12 were selected to be used in the critical mass of articles for this 
literature review. To find these articles, searches were completed using the EBSCO host 
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database from the College at Brockport’s Drake Memorial Library. Within EBSCO, 
searches for articles occurred in the SPORTDiscus database as well as the CINAHL 
database and the MEDLINE with Full Text database. All but one of the articles chosen 
for this literature review came from the SPORTDiscus database. The other came from the 
CINAHL database. The specific journals that the articles were selected from were the 
Health Education & Behavior Journal, the American Journal of Sports Medicine, the 
Journal of the American Medical Association, Neurosurgery, Brain Injury, the Journal of 
Athletic Training, Injury Prevention, Athletic Training and Sports Health Care, Coaches 
PLAN, and the Journal of Clinical Sports Psychology. Each article selected to be in this 
literature review was carefully read over twice, the first just a run through and the second 
was where key information was pulled. This information was later put into a grid format. 
This helps to make it easy to search for similarities between the many different articles. 
The article grid also includes articles that were not included as part of the critical mass of 
articles, but are in the synthesis paper. 
 As the purpose of this synthesis states, the critical mass of subjects in all of the 
studies are limited to high school and college athletes. The trainers of these athletes were 
also important subjects throughout a few articles. There were a total number of 9,805 
athlete participants across the many studies used in this synthesis. Based on the 
information provided, it was determined that there were 6,054 high school athletes and 
3,751 college athletes included throughout the studies. Also, it could be concluded that 
there were 8,560 male athletic participants and 178 female. There were many more 
female participants, but many articles did not specify the exact amount of athletes from 
each sex. There was also a total of 8,287 athletic trainers involved in these studies. The 
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ages of the athlete participants ranged from early teens to mid twenties (13-24). The 
student-athlete subjects in these studies participated in many different sports, as it was not 
the purpose of this synthesis to look at one sport in particular. Although the purpose of 
this synthesis is to look at cumulative effects of repeated concussions, the participants in 
the studies used in this paper included both student-athletes with no prior history of 
concussions and student-athletes with a prior history of concussions. This allows for 
comparison with how the brain reacts after receiving your first concussion versus how it 
may react after receiving your second, third, fourth and so on.  
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Chapter Three – Review of Literature 
 
The purpose of this chapter was two-fold. The first was to review the literature on 
the effects of recurrent concussions in high school and college athletes, and the second to 
review the literature on possible concussion prevention strategies. Specifically, the 
following topics will be reviewed: 
• Longer recovery in athletes with a history of concussions. 
• History of concussions can negatively effect an athlete’s mental health. 
• Athletes with a history of concussions will experience more on field severity 
markers. 
• Athletes with a concussion history are more likely to experience future 
concussions. 
• Reporting suspected concussions. 
• Knowing the right time to return to play. 
• Concussion education. 
• Officials and rule enforcement to help prevent concussions in sports. 
Effects of Recurrent Concussions in High School and College Athletes 
 Recurrent concussions in high school and college athletes can have an effect on 
an athlete’s health later on in life, or presently in the moment. These effects can be 
anything from having more on field severity markers from a concussion, to still having 
symptoms months to years later. There were many studies that provided information on 
different effects that recurrent concussions can have on a high school or college athlete. 
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Longer Recovery in Athletes With a Concussion History 
 In a study conducted by Guskiewicz et al., (2003) researchers looked at 
cumulative effects associated with recurrent concussions in 2,905-college football players 
across all 3 NCAA divisions. Each athlete was baseline tested at their time of enrollment, 
and they used a Graded Symptom Checklist (GSC), and an wide-ranging health 
questionnaire. If an athlete suffered a concussion, these tests would be administered again 
at the time of the injury, 3 hours after, and then on days 1, 2, 3, 5, and 7 post injury. Their 
results suggested that athletes with a history of concussions led to a longer recovery 
process as it related to neurological functioning after receiving another ensuing 
concussion (Guskiewicz et al., 2003).  
Similarly, in another study by Covassin, Stearne & Elbin III (2008), the 
researchers looked at concussion history and post-concussion neurocognitive 
performance and symptoms in collegiate athletes. Participants included 57 athletes, both 
male and female. 36 did not have a concussion history, and 21 had a history of two or 
more concussions. Each athlete participated in baseline ImPACT testing, and then went 
through the test again day one post concussion and day 5 post concussion. They found 
that college athletes who reported a history of concussions might take longer to recover 
on neurocognitive measures of verbal memory and reaction time as compared to athletes 
without a history of concussions (Covassin, Stearne, & Elbin III, 2008).  
A study by Iverson et al., (2004) looked at cumulative effects of concussion in 
amateur athletes. There were 38 total athletes in this study. 19 had a history of three or 
more concussions and the other 19 had no prior concussion history. The athletes 
completed a baseline ImPACT test and a concussion history questionnaire. They were 
	 18	
retested within 5 days of suffering a concussion during their athletic seasons.  The 
researchers found that athletes with a history of concussions had more unfavorable 
consequences in the acute recovery period, and scored lower on the memory testing two 
days after the most recent concussion then the athletes with only one concussion (Iverson 
et al., 2004). They also found that athletes with a history of concussions reported 
considerably more lingering of post-concussion symptoms, and that they performed 
marginally worse on preseason baseline memory testing than athletes without a history of 
concussions (Iverson et al., 2004). 
History of Concussions Can Negatively Effect an Athlete’s Mental Health. 
In a study by McLeod, Bay & Snyder (2010), researchers looked specifically at 
how a self-reported history of concussions could affect health related quality of life 
(HRQOL) in 303 male high school athletes. Each athlete completed a demographic 
survey, a concussion history questionnaire, a Medical Outcomes Short Form (SF-36), and 
the Headache Impact Test (HIT-6) as a baseline test. These assessments were then 
administered again post concussion. They found that adolescent aged athletes with a self-
reported history of concussions showed lower HRQOL on several subscales, which 
included scales related to mental health and a greater impact of headache on their general 
health. They also found that 66% of their group that had a history of concussions had an 
affected HRQOL even after a whole year since their last concussive injury (McLeod, Bay 
& Snyder, 2010).  
Similarly, in another by Collins et al., (2002), researchers looked at the 
cumulative effects of concussion in 173 high school athletes. Baseline ImPACT testing 
was completed, and the test was administered again within 72 hours of an athlete 
	 19	
receiving a concussion. The researchers found that only 9.4% of the players with no 
concussion history showed lingering post injury mental status changes at the time of the 
injury, versus the 31.6% of high school athletes with a history of multiple concussions 
(Collins et al., 2002).  
Athletes With a History of Concussions Will Experience More on Field Severity 
Markers 
 Another common effect on high school or college athletes was that athletes with a 
history of concussions are more likely to experience more on field severity markers than 
athletes with no prior history. Iverson et al., (2004) found that athletes with a history of 
concussions were six times more likely to experience post-traumatic amnesia and roughly 
eight times more likely to experience 5 or more minutes of mental status disturbance. 
Examples of this mental status disturbance could be post-traumatic amnesia and 
disorientation (Iverson et al., 2004). Similarly, Collins et al., (2002) found that high 
school athletes in which have a self-reported concussion history of three or more were 
more then nine times more likely to show signs of three or four on field abnormal 
markers of injury after an ensuing injury then students without any prior history. The 
markers of injury referred to are a loss of consciousness, anterograde amnesia, retrograde 
amnesia, and puzzlement (Collins et al., 2002). Anterograde amnesia is when a person 
can’t create new memories post concussion, and retrograde amnesia is when a person 
cannot recall memories or information from before the concussion occurred. 
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Athletes With a Concussion History Are More Likely to Experience Future 
Concussions. 
 One last effect that was found to be a commonality between articles was that high 
school and college athletes with a history of concussions were more likely to experience 
potential future concussions. Iverson et al., (2004) found that athletes with a history of 
concussions seem to be more vulnerable to enduring another, more severe concussion 
down the road (Iverson et al., 2004). Similarly, Guskiewicz et al., (2003) found that 
athletes with a history of three or more prior concussions were three times more likely to 
endure another in game concussion then the athletes with no prior history  (Guskiewicz et 
al., 2003). 
Concussion Prevention Strategies 
 Concussions are an injury that will never be able to be completely prevented in 
athletics. With that being said, there are actions that one can take to help lower the 
concussion rates in the future for high school and collegiate athletics. After reading 
through the literature on the topic, there seems to be a few key factors that can help to aid 
in the prevention of these injuries. 
Reporting Suspected Concussions 
 In an article by Kroshus & Baugh (2015) that looked at concussion education in 
U.S collegiate sports, 789 athletic trainers and 325 athletes completed surveys as they 
related to the current concussion education programs in place. The surveys were 
compared to see what the athletic trainers and student-athletes’ thoughts were in regards 
to the current concussion education programs. From their research, the authors were able 
to conclude that the most important safety behavior that an athlete can control is to reveal 
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symptoms of a suspected concussions to a parent, coach, or medial personnel (Kroshus & 
Baugh, 2015). With that being said, there is an epidemic of student-athletes who do not 
report concussion symptoms to anyone.  
Davies and Bird (2015) looked at motivations for underreporting suspected 
concussions in college athletics. 193 NCAA D1 athletes, both male and female, answered 
survey questions on the topic. They found that during the 2012-2013 athletic season, out 
of the 193 student-athletes, 45% did not report an assumed concussion to anyone at all 
(Davies & Bird, 2015).  They also found some explanations for this underreporting of 
suspected injury. They found that the biggest reasons for not reporting were that student-
athletes didn’t think the concussion was serious enough, that they didn’t want to have to 
leave a practice or game, and that they didn’t know that they even sustained a concussion 
(Davies & Bird, 2015).  
Although you can’t prevent the original concussion, one can prevent the 
possibility of enduring an even more severe, and potentially fatal injury. If an athlete does 
not report a suspected concussion, and the injury hasn’t had enough time to heal and they 
sustain another concussion, they could experience second impact syndrome. Also, less 
severe but just as important, an athlete may also experience lingering effects of a 
concussion for a long time. The student-athlete needs to be responsible and either 
reporting to a coach, parent, or medial professional when they believe that they may be 
concussed. 
Knowing the Right Time to Return to Play 
 Knowing when to come out of an activity because of a potential concussion is 
important, but it is equally important to know when it is appropriate to return to play. For 
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the same reasons as reporting injury, you don’t want to return to play too quickly and 
sustain another concussion before your prior one heals. Again, this is because you could 
experience the potentially fatal second impact syndrome and or other health related 
issues. Many different studies in this literature review used Immediate Post-concussion 
Assessment and Cognitive Testing (ImPACT) to determine if an athlete was ready to 
return to play.  
The ImPACT test is a computer-based program that was created specifically for 
evaluating sports related concussions (Collins et al., 2002). For the ImPACT testing, each 
athlete has to do a baseline test so that after a concussion, they can compare the results to 
the baseline test to help in determining if recovery has occurred or if more time is needed. 
This test includes six modules and they are word discrimination, design memory, x’s and 
o’s, symbol match, color match, and three letters. These tests provide composite scores 
for verbal memory, visual memory, visual-motor speed, reaction time, and impulse 
control (Brooks et al., 2016). Also, the test includes a post-concussion symptom scale 
that is made up of 22 of the most common reported symptoms of concussions (Brooks et 
al., 2016). These symptoms are rated using a Likert scale ranging from a score of zero to 
six. A zero means that the athlete is not experiencing the symptom at all, with six being 
the most severe (Covassin, Stearne & Elbin III, 2008). Lastly, the test includes a 
concussion history questionnaire (Iverson et al., 2004).  
The ImPACT test is a reliable measure of determining when a concussed athlete 
can return to play. This is because of the extensive validation, test-retest reliability, 
sensitivity, and specificity through many studies. With that being said, it is no surprise 
that the ImPACT test is a commonly used concussion assessment in high school, college 
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and professional sports (Covassin, Moran & Wilhelm, 2013). It is important to note that 
the recovery process for each athlete is going to differ. In a previously referenced article 
by Collins et al., they state that return-to-play decisions are difficult in that no two 
concussions are the same (Collins et al., 2002). With that being said, the ImPACT test is 
great for determining when an athlete should return to play because it works on an 
individual basis. 
 McLeod, Bay & Snyder (2010) assessed a student-athletes health related quality 
of life (HRQOL) by using three different assessments. They used a concussion history 
questionnaire, the medical outcomes short form (SF-36) and the headache impact test 
(HIT-6) (McLeod, Bay & Snyder, 2010). The concussion history questionnaire helps to 
determine the student-athletes concussion history. The SF-36 assessment is used to figure 
out information related to a student-athlete’s physical functioning, role limitations due to 
physical health problems, bodily pain, general health perceptions, vitality, social 
functioning, role limitations due to emotional problems, and mental health. The HIT-6 
assessment is a headache specific outcomes scale. It looks at pain, social functioning, role 
functioning, vitality, cognitive functioning, and psychological distress (McLeod, Bay & 
Snyder, 2010).  In this study, adolescent aged athletes with a history of concussions 
scored lower on the bodily pain, general health perceptions, vitality, mental health 
subscales, and the mental composite score, which characterized observed shortages in 
those domains of HRQOL. This suggests that a concussion evaluation should be 
multidimensional and must consider all characteristics of an individual’s health. It also 
suggests that being able to assess an athlete’s HRQOL after a concussion could 
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potentially benefit doctors who work with school staff to carefully return student-athletes 
not only to their sport, but also to the classroom (McLeod, Bay & Snyder, 2010).  
Concussion Education 
   Another prevention method that was a commonality between different articles 
was concussion education. Concussion education is becoming more popular as we begin 
to truly understand the severity of concussions. Being educated on the topic can help to 
reduce the amount of these injuries. Tator (2011) discussed the role of the coaches in 
regards to concussion education and prevention. He states that in sports, it is crucial to 
educate many different groups of people to improve recognition, management, and 
prevention of concussive injuries (Tator, 2011). The groups of people that he suggests 
receive continued education on the topic include the players, coaches, parents, trainers, 
referees, the sports organization or league, the media, schoolteachers, and health care 
professionals (Tator, 2011).  
Kroshus & Baugh (2015) compared what college athletes were receiving for 
concussion education to what those athletes wanted to receive during those educational 
sessions. The authors found a divide between the current concussion education that 
athletes are receiving and what these athletes want, as far as content, source, and delivery 
method (Kroshus & Baugh, 2015). The authors also stated that if athletes take part in 
concussion education that is done properly, it has the potential to help reduce the public 
health burden of sport-related concussions (Kroshus & Baugh, 2015).  
Similarly, another article by Zuckerman et al., (2015) looked at the epidemiology 
of sports-related concussions in the NCAA between the 2009-10 and 2013-14 seasons. 
They used sport related concussion data that came from the NCAA’s Injury Surveillance 
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Program during those seasons. The researchers suggest that continual strengthening of 
concussion education procedures is necessary to increase a student-athletes’ identification 
of concussion symptoms and their plan to report (Zuckerman et al., 2015). 
 Davies & Bird (2015) determined that the results of their study showed that 
student-athletes may lack knowledge of what a concussion is, as well as the potential 
effects they may have on your overall health and well being. They also suggest that 
athletic programs need to place a focus on educating their student-athletes on signs and 
symptoms of concussions, as well as the importance of self-reporting a suspected 
concussion or reporting a suspected concussion of another teammate (Davies & Bird, 
2015).  
Concussion education can play a big role in helping to limit the number of sports 
related concussions. If athletes were more knowledgeable about concussions and their 
severity, they may try to avoid any kind of play during a game that could result in a 
concussion. They may also begin to understand the importance of making sure to report a 
suspected concussion. Education can also help parents, coaches, trainers, officials, league 
representatives, and more become aware of the symptoms to look out for, how to take 
care of a concussed athlete, and how to determine when the athlete can return to play. 
Officials and Rule Enforcement to Help Prevent Concussions in Sports 
 One last prevention method that was a commonality across the research was that 
officials need to be strict and enforce the rules to help in preventing not only concussions 
in sports, but also all other injuries. Collins, Fields, & Comstock (2008) looked at sports 
related injuries as they relate to illegal play in high school athletics. They used data from 
the 2005-06 and 2006-07 National High School Sports Related Injury Surveillance study. 
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The authors found that highest percentage of sports injuries caused by illegal play was 
related to head and face injuries at 32.3%. Of those 32.3% of head and face injuries, 
25.4% were concussions (Collins, Fields, & Comstock, 2008). The authors’ later state 
that illegal play is a commonly disregarded risk factor associated with sports related 
injuries. Also, they note that reducing illegal play by enforcing the rules may help to 
reduce sports injury (Collins, Fields, & Comstock, 2008). Similarly, Tator (2011) states 
that the rules of the game as well as the enforcement of those rules play a major role in 
sports injury prevention. He also states that education itself is not enough to generate a 
major reduction of neurotrauma, and that it must be supplemented by thorough recording 
of injury data, engineering enhancements, and rules introduction and enforcement (Tator, 
2011).  
Conclusion 
The purpose of this chapter was two-fold. The first was to review the literature on 
the effects of recurrent concussions in high school and collegiate athletes. The second 
was to review the literature on concussion prevention strategies that could be used to help 
limit the amount of concussions in high school and collegiate athletics. After completing 
research on both purposes, it was discovered that there are many different effects that 
recurrent concussion can have on a high school or college athlete. Also, although there is 
no way to completely prevent concussions from occurring, the research shows that there 
are ways in which we can limit the concussion rates in sports. Although a concussion 
may be viewed as a mild form of a traumatic brain injury, they are not mild and shouldn’t 
be treated as a mild injury.  
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Chapter Four – Results and Discussion 
 
The purpose of this chapter is to present the results and discuss on the effects of 
recurrent concussions on high school and collegiate athletes as well as prevention 
strategies to help limit the number of these injuries in high school and college athletics. 
The literature review provided information in regards to effects as well as prevention 
strategies for these injuries. All of the information was reviewed, and following are the 
conclusions that were drawn. 
Results 
Concussions are a common sports injury that should not be taken lightly. They are 
serious injuries and need to be treated as such. Concussions occur frequently throughout 
high school and college athletics. It is important to understand how these injuries affect 
the overall health and wellbeing of the athlete. With that being said, there are some 
different ways in which concussions can affect the health of an athlete, especially if an 
athlete has a history of concussions. 
First, the research suggests that an athlete who has a history of concussions may 
take longer to recover from another concussion. Their neurocognitive functioning will 
take longer to recover then an athlete without a history of concussions. Memory and 
reaction time are examples of what will tend to take longer to recover in an athlete with a 
history of concussions (Covassin, Stearne, & Elbin III, 2008).  
Another effect of repeated concussions in high school and college athletes is that 
repeated concussions can have an impact on the HRQOL of an athlete. HRQOL is 
referring to an athlete’s mental health status and impact of headache. Research suggests 
that athletes with a history of concussions will score worse on the mental health and 
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impact of headache assessments, even up to a year after their last concussion (McLeod, 
Bay & Snyder, 2010).  
A third effect of repeat concussions is the increased likelihood of experiencing on 
field severity markers when sustaining another concussion. These markers include loss of 
consciousness, anterograde amnesia, retrograde amnesia, and puzzlement (Collins et al., 
2002). If an athlete experiences any of these severity markers, it is important to get them 
to a medical professional right away to be evaluated. 
The final effect of repeat concussions is that an athlete with a history of 
concussions is more likely to experience a future concussion than an athlete with no prior 
history. Research suggests that athletes with a history of concussions are more vulnerable 
when it comes to receiving a future concussion (Iverson et al., 2004). Athletes with a 
history of concussions may have an increased risk for future concussions in their sport, 
but concussions don’t always occur in sport.  
Concussions can really have an impact of the health of an athlete. Unfortunately, 
concussions are an injury in sports that will never be able to be fully prevented. The good 
news is that there are steps that we can take to lower the concussion rates in sports in the 
future. It is important that these steps be followed to help in the prevention of these 
serious, yet common injuries.  
First off, it is important for a high school or college level athlete to report to 
someone if they feel that they are experiencing concussion like symptoms. Not coming 
out of a game and continuing to play can put an athlete at risk of sustaining a more 
severe, even potentially fatal injury. The athletes need to be responsible and do their part 
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in keeping themselves safe by reporting their potential concussions (Kroshus & Baugh, 
2015).  
Another step that can be taken to prevent these injuries is to make sure that the 
athletes go through an extensive return to play protocol. Returning to play before you 
have fully healed can have the same negative effects on an athlete as not reporting their 
potential symptoms to someone. For that reason, coaches, trainers and medical 
professionals want to make sure that you return to play when you are fully healed. There 
are many different tests that can be done to determine if an athlete is ready to return to 
play, but the most popular test seems to be the ImPACT test. This test uses computer 
modules, as well as a concussion symptoms scale and a concussion history questionnaire 
to determine when an athlete is ready to return from a concussion (Brooks et al., 2016). 
Other assessments that could help with this could be related to an athletes’ HRQOL, such 
as the SF-36 and the HIT-6 assessments (McLeod, Bay & Snyder, 2010).   
A third step that can be taken revolves around concussion education. If athletes, 
parents, coaches, trainers, officials and more are more educated on concussions, how they 
occur, their symptoms, how they actually affect the brain, the importance of reporting, 
importance of the return to play protocol, and so on, these injuries could be prevented just 
from knowledge (Tator, 2011). Also, the concussion education we are providing today 
needs to be revamped. Research suggests that there is a divide between the current 
concussion education that athletes are receiving and what these athletes want, as far as 
content, source, and delivery method (Kroshus & Baugh, 2015). The educational 
materials need to be presented in a way that is beneficial to everyone, and all topics need 
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to be covered with equal importance in order to be beneficial to all parties in helping to 
prevent these injuries. 
A final step that can be taken to help in preventing concussions in high school and 
college athletics is for officials to strictly enforce the rules of the game. If the officials are 
letting the players play, they may be getting away with illegal activity that should be 
penalized. These plays can lead to not only concussions, but many other kinds of injuries 
as well. Calling a tight game and being strict when it comes to rule enforcement will 
show athletes that they aren’t going to be able to get away with any illegal play. This in 
turn, will hopefully lead to less illegal activity, resulting in a safer game (Collins, Fields, 
& Comstock, 2008). 
Discussion 
As the research shows, there are many different ways that sustaining repeat 
concussions can impact your overall health and wellbeing. The research also shows that 
concussions are a prevalent sports injury in both high school and college athletics. 
Although we can’t completely eliminate concussions from athletics, the research provides 
us with many different ways to try and limit these injuries and to prevent them from 
occurring again. It is unfortunate that most prevention methods are things you can do 
once an injury has already occurred, but that is just the nature of the beast. These injuries 
can affect not only high school and college athletes, but also many other different groups 
of people as well. 
The findings of this synthesis may also be useful outside of athletics. A physical 
education teacher could benefit from the findings of this synthesis as well. In the physical 
education setting, there is an increased risk of concussion because of the participation in 
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sport or recreational activities. If the physical education teacher is educated on the topic 
and keeps up to date with the most current information, they can help to limit the number 
of concussions that may take place their class, and know how to address a concussion 
situation properly when one occurs. Although that is just one example, these results can 
be beneficial to multiple different groups of individual 
Based on the literature review, education is a key tool in helping to prevent 
concussions. There were a couple of articles that talked about education, one discussing 
the importance of education and how it could be beneficial to help prevent these injuries, 
and another that discussed how in the NCAA, the concussion education program is not 
beneficial to the athletes who take part in it. Although they are saying that the education 
is not beneficial, they do suggest that education is important. This article suggests 
revamping the education program by making sure to hit on all of the content areas as well 
as delivering the content in a way that the student-athletes will retain the information. 
Other then this, there were no other real contractions found within the results. 
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Chapter Five – Recommendations for Future Research 
 The purpose of this chapter is to present recommendation for future research 
related to the effects of repeat concussions in high school and college athletes, as well as 
to prevention strategies used to help limit the number of these injuries. Although brain 
injuries have been an increased topic of interest for many researchers, there are still areas 
that are lacking information. These areas should be examined further to help us better 
understand this fascinating topic. 
 The first recommendation for future research would be to conduct more 
longitudinal studies with high school and college athletes with and without a history of 
concussion. Most longitudinal studies have been done with professional and ex-
professional athletes. Although helpful, the majority of the population does not play 
professional sports and their playing careers ended after either high school or college. 
Having this information will help to provide more possible long term effects of 
concussions during high school and college athletics. Also, much of the information 
found only provided information up to a year post injury. 
 Another recommendation for future research would be to look more in depth as to 
when a concussed athlete can return not to play, but to school. An athlete will usually 
return to school before returning to play. If an athlete returns to school before their brain 
has had enough time to heal, their schoolwork and the brainpower that it requires could 
potentially make concussion symptoms worse and potentially postpone the athlete’s 
return to play date.  
 One last recommendation for future research would be for someone to look into 
the possible benefits of a universal concussion education curriculum that works like the 
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current common core curriculum across all K-12 school districts in the United States. It 
would be ideal to have two separate curriculums for both high school and college to make 
sure the information is being presented in an age appropriate way. If both levels work 
together to create this curriculum along with the help of many medical professionals, this 
could be something that could have the potential to be extremely beneficial in helping to 
limit the amount of concussions in high school and college athletics.  
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sympto
m 
followed 
by 
dizziness
/balance 
difficulti
es and 
feeling 
cognitiv
ely 
“slowed 
down”.  
Sixty-six 
(35.1%) 
of 188 
injuries 
were 
recorded 
as 
"repeat 
injuries" 
from 
within 
the last 7 
years; 
football 
players 
with a 
history 
of 3 or 
more 
previous 
concussi
ons were 
3 times 
more 
of 
concussi
ons is 
associate
d with 
prolonge
d 
recovery 
followin
g 
subseque
nt 
concussi
ons. 
Concussi
ons 
manifest 
with 
varying 
signs 
and 
sympto
ms as 
well as 
severity 
and 
duration 
of these 
sympto
ms.  
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likely to 
sustain 
an 
incident 
concussi
on than 
those 
with no 
concussi
on 
history; 
and 
similar 
elevation
s in risk, 
although 
less 
marked, 
were 
observed 
in 
players 
with 2 
previous. 
Athletes 
with 
history 
of 
multiple 
concussi
ons 
experien
ced 
longer 
recovery
.   
 
 
Michael 
W. 
Collins, 
Mark R. 
Lovell, 
Grant 
Cumulat
ive 
Effects 
of 
Concussi
on in 
Neurosu
rgery, 
Volume 
51, 
Number 
The 
purpose 
of the 
study 
was to 
evaluate 
ImPACT 
tests was 
method 
used to 
collect 
data on 
Concuss
ed HS 
athletes 
with no 
history 
of 
Athletes 
with a 
history 
of 
multiple 
concussi
Results 
suggest 
that a 
pronoun
ced 
history 
	 42	
L. 
Iverson, 
Robert 
C. 
Cantu, 
Joseph 
C. 
Maroon, 
Melvin 
Field 
(2002) 
High 
School 
Athletes 
5 the 
relations
hip 
between 
concussi
on 
history 
and on-
field 
presentat
ion of 
sympto
ms after 
subseque
nt 
cerebral 
concussi
on. 
Participa
nts 
included 
173 high 
school 
athletes 
who 
participa
ted in 
the 
Sports 
Medicin
e 
Concussi
on 
Program 
at the 
Universi
ty of 
Pittsburg
h 
Medical 
Center. 
concussi
on 
history 
(IV), and 
on field 
presentat
ion of 
sympto
ms (DV) 
after the 
occurren
ce of an 
in-study 
concussi
on. All 
athletes 
had 
baseline 
tests 
done. If 
concussi
on 
received 
during 
study, 
ImPACT 
done 
within 
72 hours 
of the 
injury. 
Sympto
ms of 
the 
concussi
on were 
thorough
ly 
recorded
. 
concussi
ons 
compare
d to HS 
athletes 
with a 
history 
of 3 or 
more. 
Statistica
l 
comparis
ons 
between 
the 
groups 
were 
done 
using X 
(squared
) 
analysis 
with on 
field 
markers 
of 
concussi
on 
severity 
as 
depende
nt 
variables
.  
 
ons were 
significa
ntly 
more 
likely to 
experien
ce an 
initial 
on-field 
LOC, 
anterogr
ade 
amnesia, 
and 
confusio
n after a 
subseque
nt 
concussi
on. 
Variable 
represent
ing 
mental 
status 
change 
for 5 or 
more 
minutes 
of 
confusio
n, 
anterogr
ade 
amnesia, 
and or 
retrograd
e 
amnesia. 
Only 
9.4% of 
players 
with no 
history 
of 
concussi
of 
concussi
on seems 
to 
increase 
the 
athlete’s 
suscepti
bility to 
the acute 
effects 
of a 
subseque
nt 
concussi
ve 
injury. 
Specific
ally, HS 
athletes 
with a 
self-
reported 
history 
of 3 
prior 
concussi
ons were 
9 times 
more 
likely 
than 
those 
with no 
prior 
concussi
ons to 
exhibit 3 
or 4 on-
field 
abnorma
l 
markers 
of injury 
when 
they 
	 43	
on 
demonst
rated 
prolonge
d post 
injury 
mental 
status 
changes 
at time 
of injury 
as 
compare
d to 
31.6% of 
players 
with 
multiple 
past 
concussi
ons.  
experien
ced a 
subseque
nt 
concussi
on 
Grant 
L. 
Iverson, 
Michael 
Gaetz, 
Mark R. 
Lovell, 
Michael 
W. 
Collins 
(2004) 
Cumulat
ive 
Effects 
of 
Concussi
on in 
Amateur 
Athletes 
Brain 
Injury, 
Volume 
18, No. 
5 (Pages 
433-443) 
The 
purpose 
of this 
study 
was to 
replicate 
and 
extend 
the 
results of 
previous 
studies 
that 
reported 
increase
d post-
concussi
on 
sympto
ms at 
baseline 
for 
amateur 
athletes 
ImPACT 
testing 
was used 
througho
ut the 
study.  
Athletes 
were 
administ
ered a 
baseline 
evaluatio
n. 
Concussi
on 
history 
question
naire 
administ
ered 
also. All 
athletes 
were 
measure
A mixed 
model 2 
X 2 
ANova 
was used 
to 
determin
e if there 
were 
between 
and 
within 
group 
effects 
on each 
of the 
depende
nt 
variables 
(total 
sympto
ms, 
reaction 
time, 
For total 
sympto
ms 
score, 
there 
was a 
significa
nt main 
effect for 
time. For 
reaction 
time and 
processi
ng speed 
composit
e scores, 
there 
were no 
significa
nt 
between 
or within 
group 
effects. 
Main 
findings 
of 
current 
study 
were that 
young 
athletes 
who 
sustain 
multiple 
concussi
ons 
reported 
significa
ntly 
more 
sympto
ms and 
demonst
rated a 
clear 
trend 
toward 
	 44	
who 
sustaine
d 
multiple 
concussi
ons vs. 
those 
who had 
none.  
Participa
nts 
included 
38 total 
players, 
19 with 
3 or 
more 
prior 
concussi
ons and 
19 with 
none. 
All 
subjects 
participa
ted in 
the 
Universi
ty of 
Pittsburg
h 
Medical 
Center 
Sports 
Concussi
on 
Program. 
d again 
within 5 
days of 
injury. 
Careful 
documen
tation 
was 
complete
d.  
processi
ng 
speed, 
memory)  
For 
memory 
composit
e score, 
there 
was a 
significa
nt main 
effect for 
time. 
Athletes 
with 
multiple 
concussi
ons were 
7.7 times 
more 
likely to 
demonst
rate a 
major 
drop in 
memory 
performa
nce than 
the 
athletes 
with no 
previous 
concussi
ons. For 
on field 
markers, 
the 
groups 
did not 
differ in 
their 
experien
ce of 
LOC, 
retrograd
e 
amnesia 
or 
disorient
lower 
memory 
scores at 
baseline. 
Preseaso
n and 
sympto
m and 
memory 
findings 
were 
interpret
ed to be 
suggesti
ve of 
cumulati
ve, 
lingering 
effects 
of 
multiple 
concussi
ons. 
Athletes 
with 
multiple 
concussi
ons had 
more 
adverse 
consequ
ences in 
the acute 
recovery 
period 
from 
their 
next 
concussi
on.  
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ation.  
Tracey 
Covassi
n, David 
Stearne, 
Robert 
Elbin 
III 
(2008) 
Concussi
on 
History 
and 
Postconc
ussion 
Neuroco
gnitive 
Perform
ance and 
Sympto
ms in 
Collegiat
e 
Athletes 
Journal 
of 
Athletic 
Training 
Volume 
43, No. 
2 
The 
purpose 
of this 
study 
was to 
investiga
te 
whether 
concusse
d 
collegiat
e 
athletes 
with a 
history 
of 2 or 
more 
concussi
ons 
demonst
rated 
neuroco
gnitive 
impairm
ents 
when 
compare
d with 
concusse
d 
athletes 
with no 
history 
of 
concussi
ons. 
Participa
nts 
included 
57 
collegiat
e 
athletes 
(36 
Used a 
repeated
-
measure
s design 
to 
compare 
baseline 
and post 
concussi
on 
neuroco
gnitive 
scores 
and 
sympto
ms. IV 
were 
history 
of 
concussi
on, and 
time. 
DV were 
verbal 
memory, 
visual 
memory, 
reaction 
time, 
visual 
processi
ng 
speed, 
and 
individu
al and 
total 
concussi
on-
related 
sympto
ms.  
ImPACT 
The 
ImPACT 
provided 
composit
e scores 
for 
verbal 
memory, 
visual 
memory, 
reaction 
time, 
and 
visual 
processi
ng 
speed. 
Also 
provided 
individu
al scores 
for 
concussi
on 
sympto
ms.  
X 
(squared
) using 
the 
Fisher 
exact 
test was 
performe
d on 
concussi
on 
severity 
by 
history 
of 
concussi
on. 3 X 
2 mixed-
Athletes 
with a 
history 
of 
concussi
on did 
not have 
a greater 
likelihoo
d of 
sustainin
g a more 
severe 
concussi
on 
compare
d with a 
grade I 
concussi
on.  
Athletes 
with a 
history 
of 2 or 
more 
concussi
ons 
demonst
rated a 
lower 
verbal 
memory 
score 
and 
slower 
reaction 
time 
than 
athletes 
without 
a 
history.  
Day 1 
Concuss
ed 
collegiat
e 
athletes 
reporting 
a history 
of 
concussi
on may 
take 
longer to 
recover 
on 
neuroco
gnitive 
measure
s of 
verbal 
memory 
and 
reaction 
time 
than 
athletes 
without 
a 
concussi
on 
history.  
Findings 
suggest 
neuroco
gnitive 
deficits 
in 
athletes 
who 
report a 
history 
of 
concussi
on.  
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without 
concussi
on 
history, 
21 with 
a history 
of 2 or 
more 
concussi
ons. 
Came 
from 5 
northeast
ern 
universit
ies 
active in 
men and 
women’s 
basketba
ll, 
soccer, 
lax, 
men’s 
baseball, 
football, 
and 
wrestlin
g; and 
women’s 
gymnasti
cs, 
softball, 
volleyba
ll, and 
cheerlea
ding.  
testing 
used to 
assess 
neuroco
gnitive 
function 
and 
concussi
on 
sympto
ms.  
Had 
baseline 
test 
done, 
then day 
1 and 
day 5 
post 
concussi
on.  
factors 
design 
multiple 
analysis 
of 
variance 
was 
conducte
d with 
time 
(baseline
, day 1 
post 
concussi
on, day 5 
post 
concussi
on) and 
group 
(no 
history 
of 
concussi
on, 2 or 
more 
concussi
ons) as 
the 
factors 
and the 
ImPACT 
indices 
as the 
depende
nt 
variables
. A 
multiple 
analysis 
of 
variance 
was 
conducte
d on all 
concussi
on 
post 
injury, 
81 % of 
subjects 
with a 
concussi
on 
history 
demonst
rated at 
least 1 
reliable 
decline 
for 
reaction 
time, 
57% for 
visual 
processi
ng 
speed, 
52% for 
verbal 
memory, 
and 48% 
for 
visual 
memory. 
Day 1 
post 
injury in 
athletes 
without 
a 
concussi
on 
history, 
at least 1 
reliable 
decline 
was seen 
in 56% 
of 
subjects 
for 
visual 
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sympto
ms 
across 
days and 
groups. 
All 
analyses 
done 
using 
SPSS 
software 
(version 
15.1; 
SPSS 
Inc., 
Chicago, 
IL). 
 
processi
ng 
speed, 
50% for 
reaction 
time, 
44% for 
visual 
memory, 
and 39% 
for 
verbal 
memory. 
Day 5 
post 
injury, 
57% 
with 
history 
showed 
at least 1 
reliable 
decline 
for both 
reaction 
time and 
verbal 
memory, 
48% for 
visual 
processi
ng 
speed, 
and 29% 
for 
visual 
memory. 
Day 5 
post 
injury 
without 
history, 
at least 1 
reliable 
decline 
found in 
	 48	
31% of 
subjects 
for 
processi
ng 
speed, 
22% for 
visual 
memory, 
14% for 
reaction 
time, 
11% for 
verbal 
memory. 
 
CL 
Collins, 
SK 
Fields, 
RD 
Comsto
ck 
(2008) 
When 
the rules 
of the 
game are 
broken: 
what 
proporti
on of 
high 
school 
sports-
related 
injuries 
are 
related 
to illegal 
activity? 
Injury 
Preventi
on 
Volume 
14, No. 
1 
To 
compare 
sport and 
gender 
differenc
es in 
injury 
rates and 
proporti
ons of 
injuries 
related 
to illegal 
activity 
and to 
describe 
the 
epidemi
ology of 
injuries 
related 
to illegal 
activity. 
Participa
nts 
included 
athletes 
taking 
part in 
Illegal 
activity-
related 
injuries 
analyzed 
using 
data 
from 
2005-06 
and 
2006-07 
National 
High 
School 
Sports-
Related 
Injury 
Surveilla
nce 
Study. 
N/A Estimate
d 98,066 
injuries 
directly 
related 
to illegal 
activity. 
0.24 
injuries 
per 1000 
athletic 
competit
ion 
exposure
s. 6.4% 
of all HS 
sports 
related 
injuries 
related 
to illegal 
play. A 
greater 
proporti
on of 
injuries 
related 
to illegal 
play 
Illegal 
activity 
is an 
overlook
ed risk 
factor 
for 
sports 
related 
injury. 
Reducin
g illegal 
activity 
through 
enhance
d 
enforce
ment of 
sports 
rules and 
targeted 
educatio
n about 
the 
dangers 
of illegal 
activity 
for 
players, 
	 49	
nine 
sports: 
boys 
football, 
soccer, 
basketba
ll, 
wrestlin
g, and 
baseball, 
and girls 
soccer, 
volleyba
ll, 
basketba
ll, and 
softball.  
were to 
head/fac
e 
(32.3%) 
and were 
concussi
ons 
(25.4%).  
coaches, 
and 
referees/
officials 
may 
reduce 
sports 
related 
injuries. 
Tamara 
C. 
Valovic
h 
McLeod
, Curtis 
Bay, 
Alison 
R. 
Snyder 
(2010) 
Self-
Reported 
History 
of 
Concussi
on 
Affects 
Health-
Related 
Quality 
of Life 
(HRQO
L) in 
Adolesc
ent 
Athletes 
Athletic 
Training 
& Sports 
Health 
Care 
Volume 
2, No. 5 
The 
purpose 
of this 
study 
was to 
examine 
the 
relations
hip 
between 
self-
reported 
concussi
on 
history 
and 
HRQOL 
in 
adolesce
nt 
athletes. 
Participa
nts 
included 
303 
adolesce
nt male 
athletes 
All 
participa
nts 
complete
d a brief 
demogra
phic 
survey, a 
concussi
on 
history 
question
naire 
based on 
the pre 
participa
tion 
examinat
ion, the 
Medical 
Outcome
s Short 
Form 
(SF-36) 
and the 
Headach
e Impact 
Test 
Kolmog
orov-
Smirnov 
Test 
determin
ed that 
all 
depende
nt 
variables 
violated 
the 
assumpti
on of 
normalit
y. Mann-
Whitney 
U test 
was used 
to 
determin
e group 
differenc
es. 
Bonferro
ni 
correctio
n for 
63.6% of 
negative 
concussi
on 
group, 
and 
66.2% of 
positive 
group 
reported 
regular 
participa
tion in 
rec 
activities
.  
Of those 
reporting 
concussi
on 
history, 
66.1% of 
those 
occurred 
more 
than 1 
year ago, 
19.1% 
Main 
finding 
was that 
adolesce
nts with 
a self-
reported 
concussi
on 
history 
demonst
rated 
lower 
HRQOL 
on 
several 
SF-36 
subscale
s, 
includin
g those 
related 
to 
mental 
health & 
a greater 
impact 
of 
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recruited 
from 5 
local 
high 
schools. 
(HIT-6) 
during 
baseline 
testing.  
multiple 
analyses 
was used 
for the 
SF-36 
because 
there is 
some 
relations
hip 
between 
the 
various 
subscale
s used in 
this 
study.  
within 
the past 
year, 7% 
within 
the past 
6 
months, 
6.1% 
within 
the past 
3 
months, 
and 
1.4% 
within 
the 
month 
prior to 
completi
on of the 
survey. 
On SF-
36, 
positive 
group 
reported 
significa
ntly 
lower 
scores 
on the 
bodily 
pain, 
general 
health 
percepti
ons, 
vitality, 
and 
mental 
health 
subscale
s & on 
SF-36 
mental 
composit
headach
e on 
their 
general 
health.  
Overall, 
findings 
suggest 
that 
history 
of 
concussi
ons may 
negativel
y affect 
the 
mental 
health of 
adolesce
nt 
athletes.  
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e score. 
On HIT-
6, 
positive 
group 
reported 
a greater 
impact 
of 
headach
e on 
HRQOL 
compare
d with 
the 
negative 
group. 
Charles 
H. 
Tator 
(2011) 
The 
Coach Is 
The 
Most 
Importan
t Person  
Coaches 
PLAN 
Volume 
18, No. 
1 
This is 
more of 
an 
informat
ive 
analysis 
of the 
authors 
ThinkFir
st 
Canada 
program, 
which 
examine
s exactly 
how 
brain 
injuries 
occur, 
develops 
targeted 
injury 
preventi
on 
program
s and 
advocate 
for safe 
Summar
y: 
Brain 
injury 
preventi
on 
occurs at 
3 stages, 
primary, 
secondar
y and 
tertiary.  
Concussi
ons 
occur in 
hockey 
between 
10-18 
years old 
and there 
are 
fewer at 
the 
college 
level and 
Summar
y Cont.: 
Many 
educatio
nal 
resource
s 
available 
such as 
presentat
ion to 
coaches, 
websites 
for 
coaches, 
concussi
on cards 
and 
posters, 
mandato
ry 
concussi
on 
educatio
n and the 
role of 
coaches, 
Summar
y Cont.: 
Coaches 
can help 
insure 
that the 
helmets 
are in 
good 
conditio
n and are 
well 
fitting 
and 
worm 
with the 
chinstrap 
done up 
tightly.  
Rules 
have 
been set 
to help 
aid in 
preventi
on of 
Conclusi
on: 
Coaches 
play 
major 
role in 
improvin
g sports 
commun
ity’s 
knowled
ge of 
concussi
on, other 
brain 
injuries 
and 
spinal 
injuries. 
Educatio
n is a 
key 
strategy 
for 
injury 
reductio
n. 
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practices
. The 
article 
describe
s some 
of the 
initiative
s relating 
to caches 
that 
ThinkFir
st is 
undertak
ing to 
reduce 
the 
incidenc
e and 
effects 
of brain 
and 
spinal 
cord 
injuries 
in sports 
and rec. 
higher. 
More 
people 
need to 
become 
informed 
about 
concussi
ons and 
its new 
definitio
n. They 
can 
occur 
with or 
without 
losing 
consciou
sness. 
 
pre 
season 
sports 
team 
meeting 
on 
concussi
on 
educatio
n led by 
coaches 
and 
other 
coaching 
strategie
s.  
It is 
importan
t to 
educate 
the 
athletes, 
their 
parents, 
coaches, 
trainers, 
refs, the 
league, 
media, 
schoolte
achers, 
and 
health 
professio
nals. 
injuries. 
The 
enforce
ment of 
these 
rules is 
extremel
y 
importan
t in 
preventi
on of 
injury.  
Educatio
n alone 
is 
insuffici
ent by 
itself, 
and 
needs to 
be used 
along 
with 
careful 
recordin
g of 
injury 
data, 
engineer
ing 
enhance
ments, 
and rules 
introduct
ion and 
enforce
ment. 
Susan 
C. 
Davies 
& 
Brenna 
M. Bird 
(2015) 
Motivati
ons for 
Underre
porting 
Suspecte
d 
Concussi
on in 
College 
Journal 
of 
Clinical 
Sport 
Psycholo
gy 
Volume 
9, No. 2 
Purpose 
was to 
(1) 
determin
e the 
percenta
ge of 
college 
student-
athletes 
193 
students 
replied 
to the 
survey. 
Research
er 
attended 
coaches 
meeting 
Data was 
analyzed 
by 
calculati
ng the 
response 
percenta
ge of 
each 
survey 
Out of 
193 
responde
nts, 14% 
suspecte
d they 
sustaine
d a 
concussi
on in 
Data 
reported 
from 
before 
the 
season 
said 38% 
of 
student 
athletes 
	 53	
Athletics who 
report 
suspecte
d 
concussi
ons or 
the 
suspecte
d 
concussi
ons of 
teammat
es, (2) to 
investiga
te why 
student-
athletes 
refrain 
from 
reporting 
their 
suspecte
d 
concussi
ons or 
the 
suspecte
d 
concussi
ons of 
teammat
es, and 
(3) to 
determin
e 
whether 
athlete 
variables
, such as 
their 
sport or 
academi
c level, 
affected 
concussi
on 
at 
universit
y. 
Research
er 
explaine
d 
purpose 
of the 
survey 
and 
asked 
coaches 
to 
encourag
e their 
athletes 
to take 
part. 
Research
er 
collected 
data over 
the 
course of 
a month. 
After the 
initial 
email 
was sent 
about the 
survey, 
162 
response
s were 
recorded
. An 
addition
al 31 
were 
recorded 
a week 
later 
when 
second 
email 
question. 
These 
analyses 
revealed 
whether 
the 
universit
y 
student-
athletes 
reported 
their 
suspecte
d 
concussi
ons and 
the 
suspecte
d 
concussi
ons of 
their 
teammat
es during 
their 
college 
athletic 
careers. 
The 
results 
yielded 
ordinal 
and 
interval 
data.  
college 
before 
the 
2012-
2013 
season. 
8% of 
responde
nts 
suspecte
d they 
had a 
concussi
on 
during 
the 
2012-13 
season. 
60 % 
said that 
they 
suspecte
d a SRC 
in a 
teammat
e during 
the 2-12-
13 
season. 
Before 
the 
season, 
62% of 
athletes 
said they 
reported 
suspecte
d 
concussi
ons, 
which 
38% said 
no. 
During 
the 
season, 
did not 
report 
their 
suspecte
d 
concussi
ons; 
during 
the 
season, 
45% did 
not 
report. 
Stronges
t 
motivato
r for not 
reporting 
was that 
athletes 
felt the 
concussi
on 
wasn’t a 
severe 
enough 
injury. 
Students 
do not 
want to 
be seen 
as weak 
for 
reporting 
injury.  
28% said 
they 
didn’t 
know it 
was a 
concussi
on so 
they 
didn’t 
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reporting 
rates.  
Participa
nts 
included 
283 
college 
athletes 
at a D1 
NCAA 
universit
y. It was 
a 
midsized 
private 
universit
y in 
Midwest
ern U.S. 
Both 
male and 
female 
was sent. 55% said 
yes, 45% 
said no. 
For 
teammat
es, 50% 
said yes 
and the 
other 
50% said 
no. First 
analysis 
compare
d the 
participa
nt’s 
sport 
with 
suspecte
d 
concussi
ons 
sustaine
d before 
2012-13 
seasons.  
A chi 
square 
analysis 
was used 
to 
compare 
the 
participa
nt’s 
academi
c level 
with 
suspecte
d 
concussi
ons 
before 
2012-13 
seasons. 
Second 
report it. 
Athletes 
not 
reporting 
injuries 
because 
they feel 
they are 
not 
severe 
enough 
clearly 
don’t 
know the 
serious 
repercus
sions 
that a 
concussi
on can 
have to 
their 
health. 
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analysis 
compare
d 
academi
c level 
with 
suspecte
d 
concussi
ons 
during 
the 
season.  
Steven 
P. 
Broglio 
(2017) 
Is the 
Sky 
Falling? 
The 
Persisten
t Effects 
of 
Concussi
on. 
Kinesiol
ogy 
Review 
2017, 
Vol. 6, 
Issue 1 
Purpose 
is to 
figure 
out how 
concussi
ons may 
affect 
individu
als’ 
years 
down the 
road and 
also to 
compare 
concussi
on rates 
in high 
school 
and 
college 
sports. 
Participa
nts 
include 
high 
school 
and 
college, 
male and 
female 
athletes. 
This was 
more of 
an 
informat
ive 
article, 
there 
was no 
formal 
study 
conducte
d. This 
may be a 
literature 
review. 
Data 
analysis 
occurred 
through 
compari
ng data 
from 
different 
sources.  
Concussi
ons 
occur in 
both 
college 
and HS 
athletics. 
Althoug
h 
generall
y lower 
rates in 
HS, 
there are 
many 
more HS 
athletes 
(7.8 
Million) 
then 
college 
athletes 
(450,000
).  
Discuss 
banning 
sports, 
but if 
you start 
to do 
that, 
many 
There is 
a need 
for 
prospecti
ve 
longitudi
nal 
research 
on male 
and 
female 
athletes 
with and 
without 
exposure 
to 
repeated 
head 
impacts 
and/or 
concussi
ons to 
establish 
who is at 
risk and 
why, 
advance
d 
engineer
ing to 
develop 
and 
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 athletes 
will no 
longer 
be 
participa
ting in 
sports. 
 
refine 
protectiv
e 
equipme
nt in 
sports 
that 
permit 
their use 
to reduce 
or 
eliminat
e 
concussi
on risk, 
alteratio
ns to 
existing 
rules, 
regulatio
ns, and 
penalties 
to a 
degree 
that will 
impede 
athletes 
from 
intention
ally 
injuring 
another 
player 
while 
maintain
ing the 
integrity 
of the 
sport. 
Scott L. 
Zucker
man, 
Zachary 
Y. Kerr, 
Aaron 
Epidemi
ology of 
Sports-
Related 
Concussi
on in 
The 
America
n Journal 
of Sports 
Medicin
e, Vol. 
Purpose 
is to 
describe 
the 
epidemi
ology of 
Methods
: Sport 
related 
concussi
on data 
from the 
First 
calculate
d sport 
specific 
concussi
on rates 
From 
2009-10-
2013-14, 
Sport 
related 
concussi
SRC 
incidenc
e 
appears 
to be 
increasin
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Yengo-
Kahn, 
Erin 
Wasser
man, 
Tracey 
Covassi
n, Gary 
S. 
Solomo
n (2015) 
NCAA 
Athletes 
From 
2009-
2010 to 
2013-
2014 
43, No. 
11 
SRC in 
25 
NCAA 
sports. 
 
NCAA 
Injury 
Surveilla
nce 
Program 
during 
the 
2009-
2010 to 
2013-
2014 
academi
c years 
were 
analyzed
. 
Concussi
on injury 
rates, 
rate 
ratios, 
injury 
proporti
on ratios 
were 
reported 
with 
95% 
CIs. 
National 
estimate
s were 
also 
calculate
d to 
examine 
linear 
trends 
across 
time. 
overall 
and by 
event 
type. 
Rate 
ratios 
compare
d rates 
by event 
type and 
sex 
within 
soccer, 
basketba
ll, ice 
hockey, 
lax, and 
baseball/
softball. 
Then 
looked at 
sport 
specific 
injury 
proporti
ons by 
recurren
ce, 
injury 
mechani
sm, and 
injury 
activity. 
Injury 
proporti
on ratios 
were 
consider
ed 
statistica
lly 
significa
nt. Last, 
analyzed 
linear 
trends 
on made 
up 6.2% 
of all 
injuries 
in the 
NCAA 
ISP. 
Total of 
1670 
reported. 
888 
during 
competit
ion 
(53.2%) 
and 782 
(46.8%) 
during 
practice. 
g, which 
may 
reflect 
increase
d 
reporting
. The 
majority 
of SRC’s 
occur in 
practice, 
although 
the 
competit
ion rate 
in 
higher. 
About 1 
in 11 
SRCs 
were 
reported 
to be 
recurrent
. Player 
contact 
remains 
leading 
cause of 
SRC in 
NCAA 
sports, 
although 
contact 
from the 
surface 
and 
equipme
nt also 
contribut
e to 
concussi
on 
incidenc
e.  
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across 
time via 
linear 
regressio
n. 
Marcos 
A. 
Abreu, 
Fred J. 
Cromar
tie, 
Brando
n D. 
Spradle
y (2016) 
Chronic 
Traumati
c 
Encepha
lopathy 
(CTE) 
and 
Former 
National 
Football 
League 
Player 
Suicides. 
Sport 
Journal 
2016 
Purpose 
is to 
examine 
if the 
psycholo
gical and 
cognitiv
e 
consequ
ences 
that are 
associate
d with 
CTE are 
factors 
in the 
suicide 
death of 
several 
former 
NFL 
players.  
Literatur
e used in 
this 
paper 
acquired 
through 
searches 
in 
EBSCO
host. 
A 
literature 
review 
was 
conducte
d to 
break 
down 
informat
ion. 
Findings 
Reinforc
e Dr. 
Omalu 
findings 
that ID 
these 
psycholo
gical and 
cognitiv
e 
consequ
ences as 
key 
variables 
associate
d in 
suicide 
death of 
an 
alarming 
amount 
of NFL 
players, 
who 
resort to 
suicide 
as a 
result of 
diminish
ed 
neurolog
ical 
capabilit
ies and 
accumul
ation of 
sympto
ms. 
Addition
al 
research 
should 
determin
e the 
extent to 
which 
the 
psycholo
gical and 
cognitiv
e 
consequ
ences are 
possible 
variables 
associate
d with 
former 
NFL 
player 
suicide. 
Continue
d studies 
that use 
the 
FDDNP-
PET 
brain 
imaging 
method 
to 
measure 
he 
accumul
ation of 
tau 
protein 
in the 
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brain 
should 
add 
accuracy 
to the 
determin
ation of 
the 
effect 
and 
determin
e how 
dominan
t is the 
sympto
ms 
associate
d with 
this 
CTE. 
Paul 
McCror
y et al., 
(2013) 
Consens
us 
Stateme
nt on 
Concussi
on in 
Sport: 
The 4th 
Internati
onal 
Confere
nce on 
Concussi
on in 
Sport, 
Zurich, 
Novemb
er 2012 
Journal 
of 
Athletic 
Training 
2013:48(
8):554-
575 
This was 
not a 
study, 
but its 
purpose 
was to 
build on 
principle
s 
outlined 
in the 
previous 
documen
ts and to 
develop 
further 
conceptu
al 
understa
nding of 
this 
problem 
using a 
formal 
consensu
Consens
us has 
multiple 
sections, 
first is a 
summar
y of 
concussi
ons & 
manage
ment, 
second is 
backgro
und info 
about 
consensu
s 
meeting 
process, 
third is a 
summar
y of 
specific 
consensu
s 
There 
really 
was no 
formal 
data 
analysis. 
Informat
ion 
collected 
for the 
consensu
s report 
had to be 
carefully 
reviewed 
and 
understo
od. 
There 
were 
many 
consensu
s 
question
s that 
were 
answere
d within 
the 
article. 
Althoug
h 
agreeme
nt exists 
concerni
ng 
principle 
message
s within 
this 
documen
t, the 
authors 
acknowl
edge that 
the 
science 
of 
concussi
on is 
evolving
, and 
because 
of that, 
manage
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s-based 
approach
.  
question
s 
discusse
d at 
meeting, 
and last 
is that it 
should 
be read 
along 
with the 
SCAT3 
assessme
nt tool, 
the Child 
SCAT3, 
and the 
Concussi
on 
Recognit
ion Tool 
ment and 
return to 
play 
decision
s remain 
in the 
jurisdicti
on of 
clinical 
judgmen
t on an 
individu
alized 
basis. 
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